Disruption of endogenous perlecan function improves differentiation of rat articular chondrocytes in vitro.
Heparan sulfate (HS) and heparan sulfate proteoglycans (HSPG) are necessary for normal cartilage development and chondrocyte differentiation. However, recent studies demonstrated that HSPG accelerate dedifferentiation and catabolism in chondrocytes from degenerative cartilage. In this study, we investigated the inhibitory effect of HSPG on chondrocyte differentiation in vitro. Rat articular chondrocytes were cultured at low (0.3 × 10(4) cells/cm(2) ) and high (1.5 × 10(5) cells/cm(2) ) density in the presence or absence of heparitinase I, an HS degrading enzyme. Cells cultured at low density dedifferentiated and exhibited an elongated morphology, and treatment with heparitinase I precluded cell elongation. Conversely, populations of chondrocytes cultured at high density exhibited either a dedifferentiated or differentiated phenotype. Glycosaminoglycan accumulation increased in heparitinase I-treated cells. To determine the function of perlecan, an important HSPG for cartilage development, in chondrocyte differentiation, rat chondrocyte cultures were exposed to an anti-perlecan antiserum to inhibit perlecan function. Western blotting analysis indicated that preventing perlecan activity increased type II collagen synthesis. Our results suggest that HSPG are negative regulators of chondrocyte differentiation in vitro and that perlecan contributes to chondrocyte dedifferentiation in vitro.